INTRODUCTION
One way of utilization of municipal sewage sludge is to use it for recultivation of low quality soils and degraded areas [Sanches-Monedero 2004] . It is justified by the fertilizer properties of the sewage sludge, such as high content of nitrogen, phosphorus, carbon, macro-and microelements, which are necessary to improve soil conditions e.g. respiration and enzymatic activity and plant growth [Singh, Agrawal 2008 , Siuta 2003 ]. Therefore, a very promising future area of application of municipal sewage sludge is the land adjacent to roads. In addition, fertilizer components and organic matter from sludge return to the environment.
The rhizosphere zone is an area of intense biological activity, characterized by rich bacterial and fungal flora, which has a large impact on the uptake of nutrients by the roots [Jurkiewicz et al. 2004] . According to Wolińska [2010] , microbial activity plays a very important role in the life of plants. Plants form soil microflora and the influence microbial metabolism, constantly take place in the environment.
The aim of this work is to investigate the impact of sewage sludge fertilization on the number of selected microbiological parameters of lawn grasses mixtures in the rhizosphere and linking these parameters with physico-chemical properties of the soil.
MATERIAL AND METHODS
Four experiments on the lawns along the main roads of Bialystok: Hetmanska Str., Piastowska Str., Popieluszki Str. and Raginisa Str. were conducted. The factors of the experiment were: three doses of sewage sludge (0.0 -control, 7.5 and 15.0 kg/m 2 ) and two mixtures of lawn grasses (Eko and Roadside).
Stabilized municipal sewage sludge from the Municipal Wastewater Treatment Plant in Sokolka was used. In autumn 2010 the test areas were fertilized with municipal sludge with two doses: 7.5 kg×m -2 (14.5 t/ha of dry matter) and 15.0 kg×m -2 and control plots (without sewage sludge) were founded. The doses of sewage sludge were established according to Kiryluk [2002] , who found in several years study that the most effective doses for turfing of municipal waste disposal areas were those above 40 t/ha.
Before the establishment of the experiment both sewage sludge and soil from each combination were analyzed according to the Regulation of Ministry of Environment of July 13 th , 2010 concerning municipal sewage sludge (Table 1 
Microbiological analyses
Rhizosphere soil samples for microbiological analyses were collected two times, in July and October 2011. A fresh sample of 5 g of grass mixture roots with the soil was suspended in 45 ml of sterile saline solution and shaken for 10 min and then subjected to dispersion. Subsequently, another ten-fold dilutions (10 -1 -10 -6 ) and then the soil samples were inoculated on the surface of Petri dishes in triplicate on: The mean number of colonie was expressed as CFU·g -1 d.m. soil.
Physico-chemical analysis
pH in soil samples taken from a depth of 0-20 cm was determined by the potentiometric 
Statistical analysis
To test for the effects of the experimental factors (dose of sewage sludge, sampling time, grass mixture) in the variables analyzed, the tree-way analysis of variance ANOVA with interaction term was performed. In the case of significant F-tests, differences between group means were assessed by the Tukey post hoc test at significance level at p < 0.05. The correlation between characteristics was calculated using Spearman's rank correlation (for n<50) with the level of significance established at p < 0.05 by using Statistica 10.0.
RESULT AND DISCUSSION
The pH values for all samples tested ranged from 7.2 to 8.0, which means that at each point alkalinity of the soil occurred ( Table 3) .
The soil fertilization of sewage sludge caused an increase the content of organic carbon, total nitrogen and available phosphorus in urban soils ( Table 3 The results of this study have shown that the fertilization with sewage sludge evoked changes in rhizosphere of microbiological activity of grass mixture (Figure 1) .
The experimental factors did not have a significant effect on this parameter (Figure 1) . The average total number of bacteria was the smallest in the soil without application of sewage sludge (13.0 CFU×10 7 g -1 DM of soil) with the mixture Eko in samples taken in July, while the largest average total number of bacteria was observed in the samples collected in October with the Eko mixture and the highest dose of biosolids (15 kg/m 2 ) (41.2 CFU×10 7 g -1 DM of soil). Generally, with increasing doses of sludge an increase in the total number of microorganisms was observed. However, soil samples taken in October where Roadside mixture was grown showed an increased number of microorganisms at a dose of 7.5 kg/m 2 ( Figure 1 ). Studies on the impact of different doses of sewage sludge on the number of Gram-negative bacteria revealed an increase in the number of these microorganisms in rhizosphere with an increase in the biosolids dose (Figure 1 ). The av- 6 g -1 DM of soil), while the lowest results were obtained for the samples taken in July on the control plots with Eko mixture (6.9 CFU×10 6 g -1 d.m. of soil). The genus Pseudomonas is an important component of the rhizosphere, which developed mechanisms that restrict pathogenic effect of fungi and bacteria. Species from genus of Pseudomonas are know as Plant Growth Promoting Rhizobacteria (PGPR). In addition to the protective function, Pseudomonas can also enrich soil with nutrients, plant hormones and vitamins synthesized and enhance their bioavailability for plants [Jankiewicz 2010] .
We found that the number of P. fluorescens in soil varied (Figure 1 ). The experimental factors did not influence the studied parameter. The largest average number of P. fluorescens (6.4 CFU×10 sludge on the number of proteolytic bacteria in the second year of the study. Smaller number of proteolytic bacteria in the soil amended with sewage sludge in the first research time was probably caused by the fact that bacteria brought with biosolids into the soil did not find suitable growth conditions in the soil and gradually decayed [Joniec et al. 2012] .
The results obtained for the number of amylolytic bacteria show that the sewage sludge dose did not influence this microbial parameter ( Figure  1 ). The largest number of amylolytic microbes was observed in July for the plots with double dose of sludge with Roadside grass mixture (11. , suggest that soil pH is a very important parameter which directly determines the possibility of the development of microorganisms, plant growth, bioavailability of nutrients and heavy metals, the biological processes and creating other forms of acidity.
The correlation analysis showed a significant relationships between pH and the total number of bacteria and the number of Gram-negative bacteria in samples of soil (Table 4 ). It was found that the increase pH in soil caused decrease the number of these bacteria.
The preferred conditions for proliferation of bacteria in the soil could be close to neutral pH, [2003] suggest that the microbial parameters are sensitive indicators of stress suffered by soil and its recovery after application on not composed sewage sludge, since microbial activity has a direct influence on the stability and fertility of ecosystem.
CONCLUSIONS
1. Application of sewage sludge to the soil caused changes in physic-chemical properties of urban soils. The content of organic carbon, available phosphorus and total nitrogen in the soils increased with the dose of sludge, but there was no significant correlation between the number of different groups of microorganisms in the rhizosphere zone.
2. The changes in the levels of the number of proteolytic and Gram-negative microorganisms in the rhizosphere depended on the dose of sludge and mixtures of grasses.
3. With increasing pH a decrease in of the total number of bacteria and the number of Gramnegative bacteria was observed.
